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Abstract 



FIELD: hydrophysics of soils and land reclamation science, determination of inlet pressure of air 
( bubbling ) of soil and other porous materials. SUBSTANCE: proposed device includes vessel with 
gauze membrane in lower part for positioning of sample, measurement burette and flexible hose 
connecting them. Vessel with sample is coupled to device and measurement transducer of vertical 
translation placed horizontally and is fitted with measurement transducer of horizontal translation of 
column of liquid contained in it. Translation transducers are connected correspondingly to vertical and 
horizontal inlets of two-coordinate recorder. Inlet pressure of air of soils is determined by breakpoint of 
curve registered by two-coordinate recorder with slow ascending movement of vessel with sample. 
EFFECT: increased accuracy and objectivity of determination of this pressure. 1 dwgy 
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(57) Abstract: 

FIELD: hydrophysics of soils and land 
reclamation science, determination of inlet 
pressure of air ( bubbling ) of soil and 
other porous materials. SUBSTANCE: proposed 
device includes vessel with gauze membrane 
in lower part for positioning of sample, 
measurement burette and flexible hose 
connecting them. Vessel with sample is 
coupled to device and measurement transducer 
of vertical translation placed horizontally 
and is fitted with measurement transducer of 
horizontal translation of column of liquid 
contained in it. Translation transducers are 
connected correspondingly to vertical and 
horizontal inlets of two-coordinate 
recorder. Inlet pressure of air of soils is 
determined by breakpoint of curve registered 
by two-coordinate recorder with slow 
ascending movement of vessel with sample. 
EFFECT: increased accuracy and objectivity 
of determination of this pressure. 1 dwg 
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(57) PecfeepaT 

H3o6peTeHM8 OTHOCMTC5? K rMApo4)H3HK8 

noMB h MennopaTHBHOMy n om bo Be^qeH h k) h 
npeAHaanaMeHO Ana onpeAemeHMfl pjEtBneuun 
BXQAa BoaAyxa (6ap6oTMpoBaHMfl) noMB M 
Apyrvw nopucTboc MaTepnaxioB. npeAnoKeHHbifl 
npw6op cpAepwr cocyA c cerMaTOfi MeMGpaHOft 
b HMXHefl sacTM aha ycTaHOBKM o6pa3i4a, 
M3MepMTenbHyio 6»opeTy m coeAMHflioiAMfl kx 
rw&aiR uinaHr. B omuMHe ot M3BecTHbix 
npn6opoB, cocyA c o6pa3i^OM csnsaH c 

yCTDOflCTBOM H MSMepMTBJlbHbJM A3TMMKOM 

BepTMKanbHoro nepeiwemeHMfl, 6»opeTa 
ycraHOBJieHa ropn30HTanbHO mm, cHaoaceHa 
M3MepnTanbHbiM a^tmmkom ropiiaoHTajibHoro 
nepeMemeHMfl cron6a coAepKaine&ca b Hefl 
xmakoctm. flaTMMKM nepeMeujeHHfl noAKniOMeHbi 

COOTB6TCTBeHHO K BBpTM K3J"I bH OMy M 

ropn30HTanbHOMy BXOAaM AByxKoopAMHaTHoro 
perwcrpMpyiomero ycrpoflcrBa. flaB/ieHne BxoAa 
Bosflyxa noMB onpeAejineTCfl no tohkg ManoMa 

KpMBOfl, perMCTpnpyeMO« AByXKOOpAMHaTHbIM 

caMonwcuieM npM MeAneHHOM BocxoAflineM 
nepeM6LU6HMM cocyAa c oopasijoM. 
H3o6peTeHne noBbiiuaeT TOMHOCTb m 



o6*beKrnBHOCTb onpefleneHMP 3Toro flaBJieHMfl. 1 
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H306p8T8HHe OTHOCMTCfl |^Bpcxt)ki3HKe 

npeAHa3HaneHO Ann onpeAB/ieHUfl AaaneHMfl 
BXQfla BQ3Ayxa, mjim 6a pCotm dobbh wn, P b , noA 
KOTOpbIM nOHMMaiOT Ty BannHMHy 
GKBHBaneKTHoro ppsneuMn noHBBHHofl BJiarn 
(MarpMMHoro noTBHUMana), npu kotopom b 
AByxcf)a3Hott BQAOHacbi uje hhoH cMcreMe 
ocao6o)KAaK>Tcn or >kmakoctm cawbie KpynHbie 
noptd. BanuMMHa P B MrpaeT BaawyK) po/tb npw 
oueHKe ra30Boro pawuMa noHBbi (aapaiiMfl) m kbk 
napaMBTp MOAe/iei* ochobhoR 

rnApocJ)M3MHecKOM xapaKrepMCTMKM noMB [1] 

UlaBecreH noneBofl npwoop Ann n3MepeHMfl 
AaBJiBHun Bxofta B03Ayxa, cocTonmMR H3 
i^nnMHApa-MHcfinnbTpoMeTpa, oTKpbrroro CHViay m 

CH3 6)K8 H HO HO CBepxy KpblLUKOft, K KOTODOft* 
npMC06AHH6HbJ BaKyyMBTp H CTOflK C BOflOft. l~lpM 

M3Mep8HM«x ljmjihhap BpesaiOT b noMBy, 
npocTpaHCTBO noA KpuiuKofl hsa noMBOfl 
sanonHfltoT boaoh" m Ha6ri)QAafOT aa otcmbtom 
BaKyywerpa. no wepe BnwTbJBaHMn bqabi hsa 

KpblUJKOft B03HMKa8T paspexeHMe M BBKyyM 

HaMMHaeT HapacrraTb. B momght AOcrvuKBHMfi 
AaajieHHfl BxoAa Bosflyxa npopbiBaeTcn CKBOSb 
CMOMBHHyio Tonwy b npocTpaHCTBO noA 
icpbiiUKoft, m BaKyyM HaHMHaeT naflaTb. 
MaKoiManbHbiW— 3apervjcTpnpoBa>HHbiR BaKyyM 
(MMHMManbHoe AaaneHMe) npMHMMaiOT 3a 
AaBJieHne BXOA3 B03flyxa. 

Han6onee 6riM3KMM no TexHtmecxofl 
cyu^HOcm k saflanneMOMy n3o6pereHnio 
nanneTcn naoopaTopHoe ycrpoflcrBo Ann 
onpeAeneHUfl AaaneHUB axoAa Bosflyxa noMB, 
coAepxamee cocyA (KepHOAepwarejib) c 
ceTMaToB MeM6paHO« b hhjkhb^ mbctm Ann 
paaMemeHMfl o6pa3i4a, M3MepnTenbHyK> Giopeiy 
co uiKanoft, ycTaHoaneHHyjo BepTwcanbHO c 

B03M0XH0CTbK) n6p6MOU^6HHB BHW3, M 

coeAUHflKDii^na mx ra6KMR LiinaHr npoTomn [2] 
Ann onpeAeneHMH AaaneHMB bxoa3 BOSAyxa 
Hacbiu^eHHbjft BOAofl o6pa3ei\ noMBbi 
HBHapyujeHHoro cno^eHun noMeujaioT Ha 
ceTMaTyio MeM6pany, noAMeMcpaHHyio nacrrb 
cocyAa cobamhwkjt c noABWKHofl 6iopeTKoR, 
sanojiHAioT bc-aoA m, onycxan yposeHb boau b 
6iopeTe hmxcb ceT^aTofi MeM6paHbi, oosAaioT 
nepenaA AaBneHwn. flocTWKeHne abbji6hi4b 

BXQA3 BOSAyxa C^HKCkipyiOT no MSMeHeHMtO 

ypoBHfl boau b 6iopeTe Ann cHMaceHM* Ha 
yBeriMMeHMe, a BennHMHy oToro AaBneHMn 
onpeABJiniOT no BepTMJca/ibHOMy paccTOBHkiio 

M8)KAy ypOBHBM BQAbl B 6K)D8T© H BepXHMM 

KpaeM noHBBHHoro o6pa3na. 

B ycTpoficTBax no aHanory m npoTOTMny 

MOM6HT AQCTWKBHM51 AaBJieHMfl BXOAB BOSAyxa 

o>MKCMpyeTcn cy&beKTkiBHO, Ha ma3, mto 

CHkDKBBT TOHHOCTb M oG"bBKTM BHOCTb 

onpeAeneHMfl AaaneHUfl BxoAa BOSAyxa noHB m 
Apyoix nopwcTbix MaTepManoB. 

3anB/i5ieMoe M3o6peTeHne peiuaeT saAany 
aBTOMamHecKOft 4>nKcaunn mombhtb 
AOCTkUKBHMB AaBJieHMfl BxoAa BOSAyxa M 
no3BonneT noBbicwrb TOMHocrb n o6"berrnBHOCTb 
onpeAeneHUfl BToro AaaneHMA. 

ripn6op Ann onpeABjieHMR Aa bjibhmr BXOAa 
BOSAyxa noHB m Apyrvix nopucTbix MaTepvia/ioB, 
comacHO M3o6peTeHMio. coabp>kmt cocyA c 
ceT^aToW MSM6paHoW b hmkhbR MacTM Ann 
ycTSHOBKM o6pa3L^a, M3MepuTejibHy»o 6iopeTy m 
coeAMHrnoiAMfl nx rw6KMfl lu/iaHr, BbinojiHGHHbi» 

C BO3M0)KHOCTbK) M3M6H6HMB HX OTHOCHTB/lbHO 

ypoBHfl, m omnMaeTcn or npoTOTuna tbm, mto 
cocyA c o6pa3uoM CBn3aH c ycTpoflcTBOM m 

HSMepHTe/lbHblM ABTMUKOM BBpTklKajIbHOPO 
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nepBMei^BHMn, 6K5pe"^^pycTaHoaneHa 

ropn30HTanbHO m cna6>3Mr MSMepMTe/ibHbiM 
ABTmmkom ropn30HTanbHono nepeMGU^envin 
CTonoa coAep)Kau^eflcn b Hen )kmakdcth i a 
A8TMMKM nepeMemeHnW nOAKntOMBHbl 
COOT B8TCT B6 HHO K BepTUKdJlbHOMy M 

ropn3OHTanbH0My BxoAaM AByxKoopAHHaTHoro 
perucTpMpyioLiiBro ycrpoRcTBa. 

Cyu^HOCTb M3o6peTeHnn noncHneTcn 

MepTGKOM, Ha KOTODOM CX6MaTHM6CKM 

npeflcraBneHO ycrpoBcTBo npn6opa. 

Ha ocHOBaHMM 1 ycTaHOBneHa CTOflKa 2 

BWCOTOfl 160 CM (P B nOHB, M3MeDBHHOe B 
CaHTMMBTpaX BOAnHOfp CTQJIOa, D6AKO 

npeBbiujaer no MOflynio 100 cm), Ha xotodoA c 
noMombK) ABp)KaTenn 3 aaKperuieH cocyA 4 Ann 
o6pa3L;a c ceTHaTOfl MeM6panoO 5. CocyA 4 
rw6KUM uinaHroM 6 coeAMHeH c ycTaHoaneHHOfl 
ropMsoHTajibHo M3MepnTenbHofl eiopero^ 7, 
npeACTaBJintOLiieft co6o« OTKpbrryK) co 
cboooahopo KOHua Tpy6Ky. flnnHa uinaHra 6 
ooecneMMBaeT B03MO)KHOCTb nepeMeu^BHMn 
cocyAa 4 BAonb cto^km 2. BtopeTa 7 aaxpenneHa 
na btodo^ CToAice 8. ftepxaTenb 3 cocyAa 4 

COeAMHBH C M3MepMTenbHWM AaTMMKOM 

BepTMKanbHoro nepeMeu^eHnn 9, b npocTeOujeM 
cnyMae npeAQTaannioii^eM cooofl peoxopA 10, 
<xz— ^'WaTnHyTbi^ BAonb napannanbHoW cto«km 1 1 Ha 
m 3onfti4 m oh h bia onopu 12. KoHLjbJ peoxopAa 
noAKnioMeHbi k MCTOHHwcy nMTaHMn 13, a 
CKOJibaniAkiR KOHTaxr 14 pppymj&nn 3 cocyAa 4 
coeAMHBH c cumanbHoft KneMMOfl bxoab 
BepTMKanbHoro oTKnoHeHMB Y 
AByxKoopAHHaTHoro caMonMcqa 15. BTopan 
(Kopnycnan) KneMMa BxoAa V coeAMHeHa c 
hm)khmm kohl^om peoxopAa 10, nodTOMy 
HanpyuKeHMe na bxoab Y caMonMCMa 15 
nponopijMOHanbHo BbicoTe ncvrbeMa cocyAa 4 
HaA HkUKHMM kohl^om peoxopAa 10. EtopBTa 7 

CHaG^KBHa M3M6pMTeJ1bHblM AaTMMKOM 

ropMsoHTaribHoro nepeMeu^eHMn CTonoa 
coAepjKaiUGMCfl b Hen wmakoctm 16. 3tot astmhk 

MO9K0T 6bfTb BbinOJlHBH BMKOCTHblM H CQAepMCaTb 

aneKTpoAbi 17, ycraHOBJieHHbte BAonb 6fopeTw h 
BKntoMeHHbje b oaho ms nneM eMKOCTHoro Mocra 
18, BbJCOKOHacTOTHbiR rsHeparop 19, cny^caLAMn 
Ann nMTBHMn Mocra 18, ycM/iMTejib CMmana 
paccomacoBaHMn Mocra 20 m cpasoBbifl 
AeTeKTop 21, onopHoe Hanpn^ceHMe k KOTopOMy 
Uon noABBABHO OT reHepaTopa 19. 

BbtXQA 0a3OBoro AeTeKTOpa , 21, 

flB/lflJOLUMflCfl BbiXOAOM ABTHMKB 

ropM30HTajibHoro nepeMeu4BHMn 1 6, coeAMHBH c 
bxoaom ropM30HTanbHoro OTKnoHBHMn X 
caMonMCua 15. flMTaTerib 22 c kobhom 23 
cnyxcMT Ann sano/iHeHMfl cMcreMbi boaoH. 
ycTpo^cTBO BepTMKanbHoro nepeMBLABHMn 
cocyAa 4 coAepjKainee cToRKy 2 m AepacaTenb 3, 
mojkot McnonbBOBaTbcn Ann pyMHoro 
nep6MBii\BHMn cocyAa. B ApyroM BapwaHTe 
cTo^xa 2 mokbt MMeTb pesb6y (Ha HepTexe He 
noKasaHa) m, KaK ocb, npuBOAMTcn bo 
BpaiAarejibHoe abmxc6HMB peBBpcMBHbiM 
ABMraTeneM 24, npuBOAn k nepeMeu^BHMK) 
Aep)KaTenn 3, MMeioiAero pesbooBoe 
cosAMHeHMe 00 ctoWkoR 2, BAonb ctobk 2 m 1 1. 
3to 3BT0MaTM3MpyeT nepeMBiAeHMe cocyAa 4 
no BepTMKanM. 

OnpeAeneHMe P B c noMOinbio AaHHoro 
npnoopa ocyiAeoTB/iniOT c/iBAyioiAMM o6pasoM. 
CocyA 4 c BOAOHacumeHHbiM o6pa3L^OM 25, 
pasMBiAeHHbiM Ha cerMaTo^ MewSpaHe 5, 
npMBQAnT b HMXCHee nonoxBHMe TaK, Mro6bi 
nosepxHocTb o6pa3i^a coBnaAarta c ypoBHeM 
6iopeTbi 7. C noMOiAbio nMTaTenn 22 m KpaHa 23 
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cucreMy aanonHntor boa^HIi KpaH 

BKniOHaioT caMonwceL^ 15 m nmaHne pptahkdb 
BepTMKanbHoro 9 m ropnaoHTanbHoro 16 
nepeMetueHMt). 3aTeM BpyMHyio m/im 
BKnioMeHMeM ABuraronn 24 ocyu^ecTanflJor 
MeAneHHoe BoexoAflmee nepeMeu^eHvie cocyAa 
4 c o6pa3L40M 25. ripw otom caMonMceu 15 
perncTpupyeT KpMByio 26. OpAMHaTW tomsk oto& 
KpHBoR npflMO nponopi^MOHa/ibHu BbicoTe 
nqffbeMa H o6pa3ua 25 hba oropeTofl 7 wnw 
paape>KeHMK) P, bosh m Ka hd me My now ceTMaTOfl 
M8M6paHofl 5 cocyAa 4. AScnnccbi TOMeK 

COOT B8TCT By 6T ahmhg L CTOJIOa COAepKaLMeflCfl 

b 6K>peTe 7 >kmakoctm. l"lo Mepe noAbeMa 
cocyAa 4 b napoBoB >kmakoctm oCpastja noMBw 
25 ccoflaeTCfl noHuxeHHoe no cpaBHeHMio c 
aTMoccpepHUM AaaneHHe ("cocyLna* cuna"). 
BcneACTBMe ototo ahwhs L crojioa 
coAepwameflca b 6»op8Te 7 xmakoctm 6yA©T 
yMeHbwaercfl. B MOMeHT, KorAa BbicoTa 
noAbeMa (H^ax) cocyAa 4 coaAaaT b nopoBoa 
xoiAKOCTVi oCpaai^a 25 Aaa/ieHue, paBHoe 
AaaneHMJO exofla BoaAyxa P Bl caMbie KpynHbia 
nopu 6yAyT ocaooo>KAaTbCfl ot kmakoctm. Rpn 

3TOM npOMCXOAMT BblTeCH6Hkie BOAbJ B 

noAMeM6paHHOM npocTpaHCTae BoaAyxoM, h 
y AnnHa^. I^CTonoa- coAep>Kainettefl^B 6K>pere 

XO^AKOCTH H3MH6T yBe/lMMMBaTbCfl. B pe3y/ibTaTe 

KpwBafl 26, perMCTpMpyeMaw caMonwcqeM 15, 
MMeet ManoM b tomkb 27, cooTBSTCTBy toujafl 
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AaaneHMK) axoAa 
Apyroro nopMcroro 



\ MaTBpn 



P B nOMBU (VIM 

tana. AaaneHne 



P B onpeAarweTCfl no opAMHare tohkm 27, 
npwHSM BepTMKanbHafl nixana caMonMct|a 15 
mcokbt 6bn*b nporpaAyvipoBaHa 

HenocpeACTBeHHO b eAMHMuax AQB/ieHHfl. 

BMecTo AByxKoopAMHarHoro caMonvictia 

MCWCBT HCn0J1b30BaTbC5l KOMnblOTSp C 

HHTep0eRcoM, a npw HanMMwn MynbTMnneKcopa 

M3MepeHMfl MOHCHO BbmOTIHflTb OAHOBD8M6HHO 

Ha HecKOJibKD npnoopax, mto ycxopm npoi^ecc 
n3MepeHufl m oeecnesm- nx MaccoBocrb. 

(DopMyna H3o6peTeHM*: 

npn6op Ana onpeAeneHMfl AaaneHMfl axoAa 
B03Ayxa noMB w Apyrvix nopucTbtx MaTepnanoB, 
coAep)KamMM cocyA c ceTMaToH MeM6paHOfl b 
HM3KH6R HacTM Ann ycraHOBKM o6pa3i4a f 
M3Mepi4TanbHyK) 6iop8Ty m coeAMHajomMR wx 

m6KM» UinaHr, BbinOJIHeHHblH C B03MO)KHOCTbK> 
M3M8H8HMfl MX OTHOCMTQJIbHOrO ypOBHfl, 

OT/lMHaiOlHM«Cfl T0M, hto cocyA c o6pa3MOM 
CB«3aH C yCTpOflCTBOM M M3MepMT6J1bHblM 

AaTMMKDM BspTMKanbHOTO nepeMemeHMfl, 
6>opeTa ycraH0Bn8Ha ropM30Hra/ibHo m 

CHaOXBHa MSMepMTenbHblM AaTMMKOM 

ropM30HTanbHoro nepeMemeHMfl cronoa 
coAepwameBcfl b Heft kmakoctm, asthmk 
nepeMemeHMrt noAKnioMeHbi cooTBOTCTBeHHO k 
BepTMKanbHOMy m ropn30HTanbHOMy BxpAaM 
AByxKoopAMHarHoro pemcrpMpyioinero 
ycTportcTBa. 
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